Analogous corticocortical inhibition and facilitation in ipsilateral and contralateral human motor cortex representations of the tongue.
How the human brain controls activation of the ipsilateral part of midline muscles is unknown. We studied corticospinal and corticocortical network excitability of both ipsilateral and contralateral motor representations of the tongue to determine whether they are under analogous or disparate inhibitory and facilitatory corticocortical control. Motor evoked potentials (MEPs) to unilateral focal transcranial magnetic stimulation (TMS) of the tongue primary motor cortex were recorded simultaneously from the ipsilateral and contralateral lingual muscles. Single-pulse TMS was used to assess motor threshold (MT) and MEP recruitment. Paired-pulse TMS was used to study intracortical inhibition (ICI) and intracortical facilitation (ICF) at various interstimulus intervals (ISIs) between the conditioning stimulus (CS) and the test stimulus (TS), and at different CS and TS intensities, respectively. Focal TMS invariably produced MEPs in both ipsilateral and contralateral lingual muscles. MT was lower and MEP recruitment was steeper when recorded from the contralateral muscle group. ICI and ICF were identical in the ipsilateral and contralateral representations, with inhibition occurring at short ISIs (2 and 3 ms) and facilitation occurring at longer ISIs (10 and 15 ms). Moreover, changing one stimulus parameter regularly produced analogous changes in MEP size bilaterally, revealing strong linear correlations between ipsilateral and contralateral ICI and ICF (P < 0.0001). These findings indicate that the ipsilateral and contralateral representations of the tongue are under analogous inhibitory and facilitatory control, possibly by a common intracortical network.